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(54) PEPTIDE CAPABLE OF SUPPRESSING RISE IN TRIGLYCERIDE LEVEL IN 
BLOOD AND SUPPRESSOR FOR RISE IN TRIGLYCERIDE LEVEL IN BLOOD 
CONTAINING THE SAME PEPTIDE AS ACTIVE INGREDIENT 

(57)Abstract: 

PURPOSE: To obtain a new peptide useful as a 
suppressor, etc., for a rise in giyceri.de level in blood 
without any side effects, 

CONSTITUTION: This peptide has an amino acid 
sequence expressed by the formula. Furthermore, the 

peptide is obtained by preparing a gene having a base lets' Val Vat Tyr Pro Trp Thr 

sequence corresponding to the peptide sequence, 

integrating the resultant gene in a suitable expression 

vector and expressing the gene in a suitable host, The 

sequence Vai~Tyr-Pro or Val-Thr-Leu or both are useful as 

a suppressor for a rise in triglyceride level in blood. , 



[Claim(s)] 

[Claim l]Peptide whose amino acid sequence is the array number i. 

[Claim 2]A triglyceride concentration rise depressant in blood in which an amino acid 
sequence contains peptide, Val-Tyr-Pro, and/or Val-Thr-Leu which are the array numbers 1 
as an active principle. 

[Claim 3]A food for specified health use which gave a triglyceride concentration rise 
restraining function in blood which contains peptide and Val-Tyr-Pro, and/or Val-Thr-Leu 
whose peptide whose amino acid sequence is array number 1 or amino acid sequence is the 
array number 1 as an active principle. 

[Claim 4]Feed which gave a triglyceride concentration rise restraining function in blood 
which contains peptide and Val-Tyr-Pro, and/or Val-Thr-Leu whose peptide whose amino 
acid sequence is array number 1 or amino acid sequence is the array number 1 as an active 
principle. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]The triglyceride concentration rise depressant in blood which 

contains triglyceride concentration rise control peptide in blood with new this invention, 
the peptide concerned, etc. as an active principle, It is related with the feed which gave the 
food for specified health use (what is called functional food) which gave the triglyceride 
concentration rise restraining function in blood, and the triglyceride concentration rise 
restraining function in blood. 

[0002]Prevention and the therapies of a circulatory system disease, such as a person or 
obesity and the hyperlipidemia of an animal and hypertension accompanying them, and 
arteriosclerosis, are attained by fat blood serum ****** by administration of this invention 
triglyceride concentration rise depressant. The fleshy improvement in livestock or a 

farmed fish is attained, 
[0003] 

[Description of the Prior Art]If a fat and sugar are taken in superfluously, becoming a 
cause of obesity or hyperlipidemia is known. And it is said that the rise of the triglyceride 
(it may be hereafter indicated as TG) concentration in blood in hyperlipidemia becomes a 
cause which causes hypertension and arteriosclerosis. Then, many trials which control the 
rise of the blood drug concentration of TG and improve obesity and hyperlipidemia are 
made now. 
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[0004]In order to control the rise of the blood drug concentration of TG now, ingestion of 
dietary restriction or slimmer's meal (for example, fiber) and administration of further 
various kinds of drugs are performed. As the drugs concerned, the dextran sulfate which 
improves the lipoprotein lipase activity in blood, for example, the nicomol which controls 
lipid absorption, clofibrate which is lipid metabolism improving agents, Brava statin, etc. 
are used now. 

[G005]However, dietary restriction is pain for those who do it, and we are anxious also 
about inducement of the side effects by administration of the above-mentioned drugs. 
Therefore, it waits for development of TG concentration rise depressant in blood with 
which us are not anxious about having the rise depressor effect of more powerful TG 
concentration in blood, and side effects happening. On the other hand, to livestock or a 
farmed fish, promotion of growth is planned and concentrate feed is given now. It is in the 
tendency for the abnormalities in the fat metabolism to start into these livestock and 
farmed fishes as the result, and for the concentration of TG in blood to rise. By the rise of 
TG concentration in blood, the fat content in livestock or a farmed fish becomes 
superfluous, and causes excess of fat ingestion. It is stopping moreover, suiting consumers' 
taste also in respect of the taste. The increase in such fat content is an important problem 
relevant to the waste problem of feed, the abandonment problem of the fat adhering to a 
slaughtered body, etc. Therefore, especially the thing for which the rise of TG in blood is 
controlled is the pressing need in the zootechnics community and fishery community of 
our country. 

[0006]These days, application about the oligopeptide inclusion which one of this invention 
persons joined and developed is carried out (International-Publication number 
WO89/06970 gazette), and the analogous art concerned is further indicated to 

JP,H2~154693,A, It is shown clearly that a certain kind of oligopeptide has a lipid 
metabolism improvement effect including the rise depressor effect of TG in blood (Kyoichi 
Kagawa: Japan pharmacology magazine, such as monthly hood chemicals, 6 and 80 
(1990), and **** Chizuko, 97, P 38 (1991)). 
[0007] 

[Problem to be solved by the inventionjThe ..presentation of the oligopeptide inclusion 
indicated in the above-mentioned application gazette etc. is a mixture of the decomposition 
product of protein, and the amino acid sequence of peptide as a true active principle, i.e., 
an active principle, is not clarified. This has low purity for applying the peptide inclusion 
concerned as drugs. When it blends with foodstuffs, it becomes difficult to quantify in 
distinction from peptide in foodstuffs, and there is a problem of a quality control. 
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[0008]Then, it becomes problem to look for TG concentration rise control peptide in blood 
as the true active principle of the peptide inclusion concerned, i.e., an active principle. 
That is, this invention offers problem the feed which gave TG concentration rise 
depressant in blood which contains analysis, the peptide concerned, etc. of an amino acid 
sequence of peptide as the above-mentioned active principle as an active principle, the 
functional food which gave TG concentration rise restraining function in blood, and TG 
concentration rise restraining function in blood. 
[0009] 

[Means for solving problem]this invention person found out that an aforementioned 
problem might be solved by the following invention, as a result of inquiring 
wholeheartedly for solution of an aforementioned problem. That is, this invention makes 
the following matters the summary. 

(1) Peptide whose amino acid sequence is the array number 1. 

[0010](2) The triglyceride concentration rise depressant in blood in which an amino acid 
sequence contains peptide, Val-Tyr-Pro, and/or Val-Thr-Leu which are the array numbers 1 
as an active principle. 

(3) The food for specified health use which gave the triglyceride concentration rise 
restraining function in blood which contains peptide and Val-Tyr-Pro, and/or Val-Thr-Leu 
whose peptide whose amino acid sequence is array number 1 or amino acid sequence is the 
array number 1 as an active principle. 

[0011] (4) Feed which gave the triglyceride concentration rise restraining function in blood 
which contains peptide and Val-Tyr-Pro, and/or Val-Thr-Leu whose peptide whose amino 
acid sequence is array number 1 or amino acid sequence is the array number 1 as an active 
principle. 

Hereafter, this invention is explained in detail. Val-Tyr-Pro and Val-Thr-Leu which have 
contained as an active principle in the peptide which is this invention peptide, and whose 
amino acid sequence is the array number 1, and TG concentration rise depressant in this 
invention blood. It is possible to carry out separation refinement from the protein which 
exists in the nature (hereafter indicated to be this invention peptide etc.). It is possible to 
carry out chemosynthesis of this by a direct usually publicly known method. The gene 
which furthermore has a base sequence corresponding to the above-mentioned peptide 
sequence can be prepared, and this invention peptide can also be prepared by including 
this in a suitable expression vector and making the gene concerned reveal in a suitable host. 
A. Explain a means which carries out separation refinement of the above-mentioned 
peptide to below from protein which exists in a nature. 
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[0012]As raw materials, such as this invention peptide, vegetable albumen, such as animal 
protein; wheat gluten, such as fish meat protein, fish meal, and globin, and soybean glue, 
etc. can be used widely. Also in such protein, globin proteins, such as hemoglobin and 
myoglobin, are preferred especially in a point that an expected effect of controlling a rise 
of TG concentration in blood can be strongly done so. 

[00 13] A kind in particular of animal which is a providing source of this globin protein is 
not limited, but can use widely blood, such as a cow, a swine, a sheep, Homo sapiens, and 
a horse. Next, it is required to hydrolyze the above-mentioned protein. Operation about the 
hydrolysis concerned is the above-mentioned International-Publication number. 
WO89/06970 A method given in a gazette is followed. As hydrolase to be used, one sort of 
acid protease, neutral protease, or alkaline protease or two sorts or more can be used, for 
example. 

[0014]Conditions at the time of hydrolyzing protein of globin here, etc. are described. First, 
make it distribute so that it may become 5 to 30weight % in water by making a globin 
protein inclusion into solid content, and with acid or alkali, adjust to optimal pH of 
protease and protease is added at once or sequentially, The enzyme concerned can be made 
to be able to react at temperature of 20-70 ** for 3 to 48 hours, and a hydrolysis reaction 
can be performed. 

[0015]Next, the proteolysis thing which has TG concentration rise depressor effect in 
blood can be obtained in the proteolysis thing concerned by drying the obtained 
proteolysis thing by drying and solidifying extenders, such as carboxymethyl cellulose or 
dextrin, in proper quantity (it is hereafter indicated as a decomposition product). This 
decomposition product contains the above-mentioned this invention peptide etc. at least. 
0.1 weight %. 

[0016]Next, this invention proteolysis thing which performed enzyme treatment here is 
refined. This purification process can usually adopt a publicly known purification process. 

That is. the fraction which includes desired peptide can be refined, combining suitably an 
ion-exchange resin method, an ultrafiltration method, a reversed-phase-ehromatography 
method, etc. 

[0017]In the above-mentioned separating mechanism, although the operation by the 

ion-exchange resin method or an ultrafiltration method is not necessarily indispensable, it 
is preferred to include in separation and a purification process from a viewpoint that the 
degree of separation / refining may be raised. Separation and refining are possible by 
combining the operation in the reversed phase chromatography under acidity, and the 
reversed phase chromatography under neutrality. The protein volume in a fraction can 



usually be measured with the publicly known determination of protein concentration, for 
example, the ninhydrin method etc. 

[00 18] And the amino acid sequence of the fraction which was carried out in this way and 
sorted out can check existence of this invention peptide etc. by usually identifying by a 
publicly known method. This invention peptide originating in the fraction separated in this 
way, etc. can be used as an active principle of TG concentration rise depressant in this 
invention blood. 

[0019]The fraction separated by doing in this way can also be used as an active principle 
of TG concentration rise depressant in direct this invention blood. Furthermore, 
chemosynthesis of this invention peptide can usually be carried out by a publicly known 
peptide synthesis method. For example, an azide method, the acid chloride method, an acid 
anhydride method, a mixed acid anhydride method, DCC method, active ester method, 
carboimidazole method, oxidation reduction method, and DCC-ADIDIBU (HOMB, HOBt, 
HOSu) -- law (the 1st volume (1966) of "the peptide (The Peptide)") Schreder&Luhke 
work, Academic Press, New York, USA; or "peptide synthesis" Izumiya work, and 
Maruzen Co., Ltd, (1975) ~ etc. ~ a peptide synthesis method can be illustrated. 
[002Q]In the above-mentioned peptide synthesis method, either a solid-phase-synthesis 
method or liquid phase synthesis method can be performed. As for the amino acid which 
has a side-chain functional group, for example, tyrosine, and threonine, in the describing 
[ above ] peptide synthesis method, it is preferred to protect the side-chain functional 
group concerned. As a protective group used for this, a publicly known protective group 
(Cbz-), for example, a benzyloxycarbonyl group, a t-butoxycarbonyl group (Boc-), benzyl 
(Bz-), etc. can usually be used. 

[0021]The protective group concerned is a publicly known method, and can usually 

perform deprotection in the synthesizing process of this invention peptide etc. 

B. TG concentration rise depressant in blood can be prepared by making this invention 

peptide etc. into an active principle. As a carrier of the TG concentration rise depressant in 
blood concerned, each excipients or diluents, such as a bulking agent, an extender, a 
binding material, moisture adhesive material, disintegrator, a surface active agent, etc. 
which are usually commonly used although the pharmaceutical preparation according to a 
using form is prepared, can be used. As long as a pharmaceutical preparation presentation 
form is a form in which this contains this invention peptide etc. effectively, there may not 
be any limitation in particular, for example, they may be ** agents, such as a tablet, 
powders, a granule, and a pill> It can also be considered as injections forms, such as liquids 
and solutions, suspension, and an emulsion. This can also be made into the dry article 



which can be made by addition of a carrier suitable before use as it is liquefied. Each can 
prepare these in accordance with a conventional method. 

[0022]The dose of TG concentration rise depressant in blood obtained in this way is 
suitably chosen according to the medication method of the pharmaceutical preparation 
concerned, a dosage form, the condition of the patient who prescribes a medicine for the 
patient, etc. It is preferred that generally prepare this invention peptide etc. to the 
formulation containing about about 0.001 to 80 weight %, and the quantity of this 
invention peptide etc. which are contained in the pharmaceutical preparation concerned 
prescribes a medicine for the patient in the range used as about 1 mg - about 100 mg per 
one day adult. The administration concerned does not necessarily need to be one day, and 
can also divide and medicate three to four days. 

[0023]In the suitable route of administration [ medicinal preparation / of the various 
above-mentioned forms ] according to the form, for example, an injections form, the 
medicinal preparation of a ** agent form may be prescribed for the patient by 
intraperitoneal injection etc. by internal use etc. intramuscular, hypodermic, and in leather 
in a vein. 

C. A food for specified health use (what is called functional food) can be prepared by 
making this invention peptide etc. into an active principle. The peptide concerned can also 
be used as a food additive of common foodstuffs. 

[0024]It is possible for it not to be limited especially as a kind of the above-mentioned 
foodstuffs, but to apply to milk, a pudding, curry, HAYASHI, a stew, meat, sauce, a ham, a 
cake, chocolate, etc. As for especially milk, in the point that ingestion of difficult this 
invention peptide etc. can be made easy in respect of the taste, it is preferred that a child 
takes in directly. It is preferred to add this invention peptide etc. for foodstuffs which 
promote obesity essentially, such as a cake and chocolate, in the point that obesity by 
ingestion of the foodstuffs concerned can be prevented. 

[0025]The loadings in the above-mentioned foodstuffs, such as this invention peptide, are 
suitably chosen according to the kind of foodstuffs, the purpose to add, the effect expected 
by ingestion of the foodstuffs concerned, etc. Generally, it is preferred to make the grade 
which can take in 0.1 mg - about 4 mg per meal contain this invention peptide etc. in the 
above-mentioned foodstuffs by conversion, such as this invention peptide. 

D. By blending this invention peptide etc. with feed, feed in which rise control ability of 
TG concentration in blood, such as livestock, was given cart be prepared. 

[0026] Feed in which this invention peptide etc. are blended does not ask ** which are feed 
for farmed fishes, such as Thailand and a yellowtail, as they are rations for livestock, such 
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as a cow, a pig, and a hen. Loadings to inside of feed, such as this invention peptide, are 
suitably chosen according to an effect etc. which are expected by a kind of feed, and 
ingestion of the feed concerned. Generally, it is preferred to blend at 0.1 to 4weight % of a 
rate by conversion, such as this invention peptide, into feed. 
[0027] 

[Working example]An working example etc. are indicated below and this invention is 
explained to it still more concretely. However, technical scope of this invention is not 
limited by this example etc. 

A [reference example] Details of a process which used a bovine red cell below for 
manufacture of a globin proteolysis thing are shown. Molecular weight distribution was 
investigated using a gel-filtration-chromatography method ( drawing 1 ). 
[0028]The chromatography concerned was carried out on condition of the following. 
Equipment : High-speed liquid chromatograph ( .) Shimadzu and LC-6A type column . :P. 
olyHYDROXYETHYL A, 5 micrometer, 9.4x200 mm, the product elution solvent made 
from PolyC Inc:50mM formic acid rate of flow : It detects by 0.5-ml/. ; Ultraviolet, 
absorption (221 nm) Add the water 2501 to 100 kg of fresh bovine red cells, and it is made 
to hemolyze enough, After adding phosphoric acid and adjusting pH to 2.8, the acid 
protease 2.6xl0 7 unit of Aspergillus niger was added, and 50 ** was made to react for 3 
hours. 

[0029] After heating reaction mixture for 30 minutes at 80 ** and stopping a reaction after 
a reaction, the aqueous suspension of calcium hydroxide was added, pH was adjusted to 
6.5, 10 kg of diatomite was added, spray drying of the filtrate obtained by filtering using 
the filter press was carried out, and 23 -kg powder was obtained. 

[Working example 1], Fractionation purification method this invention peptide of TG 
concentration rise control peptide in blood is shown in the following working example. L 
Ionic exchange and 2. An ultrafiltration and 3. Separation by the reverse phase column 
chromatography under acidity, and 4. The procedure of separation by the reversed phase 
chromatography under neutrality was acquired later on. 

[0030]The recovery rate at the time of using these operations was shown in Table 1. The 
protein volume was measured by the NINHIDORI method. 
[0031] 
[Table 1] 
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[0032] 1. The unadsorbed fraction was obtained, after having added 10 weight % of ionic 
exchange globin proteolysis thing solution to weakly-acidic-cation-exchange-resin 
(Amberlite IRC50, ORGANO , H + type), stirring it for 1 hour and making it adsorb. 

2. About the unadsorbed fraction obtained by ultrafiltration ion exchange treatment, they 
are stirred type ultrafiltration equipment (Product made from ADVANTEC , UHP 90K), 
and ultrafiltration membrane. (Product made from ADVANTEC , UIIH-1, cut off 
molecular weight 1000) The ultrafiltration was performed and filtrate was extracted. 

3. Opposite phase (acidity) Chromatography ( drawing 2 ) 

equipment :high-speed liquid chromatograph ( Shimadzu, LC-10A type) column - 
SuperPac Pep-S, 15 micrometer, 22.5x250 mm, and Pharmacia Co., Ltd. - make elution 
solvent: -- the acetonitrile solution which contains trifluoroacetic acid 0.1%. A linear 
concentration gradient and acetonitrile concentration are changed by a part for /1% from 
2% of acetonitrile concentration to 35%. 

[0033]The rate of flow It is temperature by :5-ml/. : 40 ** detection : 220-nm preparative 
isolation time Fraction A : 39.9 minute -40.4 minute fraction A'(array number 1):53.8 
minute -54.5 minute 4. Opposite phase (neutrality) Chromatography ( drawing 3 ) 
equipment :high-speed liquid chromatograph ( Shimadzu and LC-10A type) column : 
SuperPac Pep-S, 15 micrometer, 22.5x250 mm, and Pharmacia Co., Ltd. - make elution 
solvent: - 20mM ammonium acetate buffer solution (pH 6.5). it is made to change by a 
part for linear concentration gradient and 0.5% of acetonitrile concentration/to the 
acetonitrile solution to contain and 0% - 25% of acetonitrile concentration. 
[0034]The rate of flow It is temperature by :5-mI/. : 40 ** detection : Ultraviolet 
absorption - (220 nm) Preparative isolation time : ** fraction B 41.7 minutes -, 43.2 
minute . (Val-Thr-Leu) A fixed quantity of a peptide fraction which has TG concentration 
rise inhibiting activities in blood in the globin proteolysis thing obtained by the 
fixed-quantity reference example of TG concentration rise control peptide in ** fraction C 
45.8 minutes ~, and the 51-0 minute (Val-Thr-Pro) [working-example 2] blood. It carried 



out according to the purification method of the effective peptide shown in the working 

example 3. 

To the acidoiysis p rotein volume of 3-5 mg, 1 ml of last concentration 6N chloride was put 
into the test tube, under ordinary pressure, the sealed tube of the case of the ninhydrin 
method was carried out under decompression, and, 110 ** in the case of amino acid 
analysis, it heated for 22 hours. 

The sample after ninhydrin method hydrolysis is adjusted the pH to 5.0 with sodium 
hydroxide, and the ninhydrin reagent containing 0.2M citrate-buffer-solution (pH 5.0) is 
used. It was made to react for 15 minutes and 110 ** of absorbances at 570 nm were 
measured. The analytical curve was searched for from the absorbance independently 
obtained by performing a ninhydrin reaction as a standard solution about L-leucine 
solution (0.75, 150, 225, 300 nmoles/ml), and the L-leucine equivalent amino group 
amount of the sample was computed. 

Eegtide.JBap.....(.dmwing:...3.) equipment ; High-speed liquid chromatograph . ( Shimadzu, 
LC-6A type) Column . : Shim-pack ISC-07/S1504. Na, 7 micrometer, and 4.0x150 mm, 
Co., Ltd. -- Shimadzu Shimadzu elution solvent:. Co., Ltd. make amino-acid 
mobile-phase kit (Na type) rate-of-flow - : a part for 0.3 ml/-- temperature : 55 ** reaction 
mixture 1: - Shimadzu Co., Ltd. - Make analysis kit OPA reagent detection : 18 
ingredients of fluorescence absorption (Ex 348nm, Em 450nm) standard solution amino 
acid mixing reference solution H type (Wako Pure Chemical Industries [ ] — Co., Ltd.). of 
which lOmicrol pouring was done after 25 time dilution with 0.2M citrate buffer solution 
(pH 2.20) (each amino acid Inmoles/lOmicrol). 

After sample solution acidoiysis, concentration hardening by drying was carried out by the 
rotating evaporator, the solution was further dried under decompression for 12 hours or 
more, and chloride was removed thoroughly. Next, it dissolved in 0.2M 
citrate-buffer-solution (pH 2.20) so that each amino acid content might be set to 100 
nmolse(s)/about ml, and lOmicrol pouring of 0.45-micrometer filter filtrate was done. 
They are identification of amino acid, and peak area calculation Chromato pack C-R 4A 
(made by Shimadzu) It analyzed. It asked for calculation of the amount of amino acid by 
surface ratio with a standard solution* Amino acid composition was computed with the 
ratio of each amount of amino acid to the sum total of the obtained amino acid content. 
[0035] The result was indicated to the above-mentioned table 2 as yield. 
[Working example 3] According to the protocol of the equipment, H-Val-Thr-Leu-OH was 
compounded with the preparation SAM2 peptide-synthesis equipment (made by Biosearch) 
of H-Val-Thr-Leu-OH by chemosynthesis. Namely, the acyloxy methyl resin 2g which 
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combined 3rd protection amino acid Boc-Leu-OH of 0.3mmoi perg is set to the reaction 
vessel of the above-mentioned peptide synthesis equipment, The Dev Locke solution 
containing 45 v/v% trifluoroacetic acid (TFA), a 2.5 v/v% anisole, and a 52.5 v/v% 
methylene chloride (DCM) was made to contact for 20 minutes, and the Boc basis was 
removed. DCM containing 10 v/v% diisopropylethyiene amine neutralized resin after 
washing by DCM, and DCM washed this further. Then, you made it react to 20-m3 DCM 
containing the diisopropylearbodiirnide (respectively 6.7 times of the theoretical 
equivalent) of 4.0mmol at a room temperature in the mixed liquor of dimethylformamide 
(DMF) for 2 hours. It washed one by one by this DMF and DCM, and 
Boc-Thr(Bz)-Leu-Pulse Amplitude Modulation resin was obtained. 

[0036]Next, coupling of Boc-Val-OH was carried out according to the same process. After 
making the protection peptide resin which carried out coupling as mentioned above react at 
1 hour and 0 ** in anhydrous hydrogen fluoride containing a 10 v/v% anisole, hydrogen 
fluoride was distilled off and washing by ether was performed. Acetic acid extracted 
peptide 50% and about 250 mg of rough peptide was obtained from the mixture of the 
obtained peptide and resin by freeze-drying. 

[0037]After dissolving the rough peptide concerned in TFA 0.1%, with an octadecyl silica 
(ODS) column (250x20 mm: Cosmosil 5Cig, Nacalai Tesque, Inc. make). It developed in 
the linear concentration gradient (a part for 20 to 70%/50-minute, and 10-ml/) of 

acetonitrile containing 0.1% of TFA. Target, peptide was eluted by about. 50% of the 
concentration of acetonitrile. 

[Working example 4] The peptide which has an amino acid sequence shown in the array 
number 1 according to the protocol of the equipment with the synthetic above-mentioned 
SAM2 peptide-synthesis equipment of the peptide which has an amino acid sequence 
shown in the array number 1 by chemosynthesis was compounded. Namely, the acyioxy 
methyl resin 2g which combined 7th protection amino acid Boc-Thr(Bz)-OH of 0.3mmol 
perg is set to the reaction vessel of the above-mentioned peptide synthesis equipment. The 
Dev Locke solution containing 45 v/v% trifluoroacetic acid (TFA), a 2.5 v/v% anisole, and 
a 52.5 v/v% methylene chloride (DCM) was made to contact for 20 minutes, and the Boc 
basis was removed. DCM containing 10 v/v% diisopropylethyiene amine neutralized resin 
after washing by DCM, and DCM washed this further. Then, Boc-Trp-OH and the 
diisopropylcarbodiimide (respectively 6.7 times of the theoretical equivalent) of 4.0mmol 
You made it react at a room temperature for 2 hours in the mixed liquor of 20 ml of DCM 
and DMF which are included. It washed one by one by this DMF and DCM, and 
Boc-Trp-Thr(Bz)-Pulse-Amp! itude-Modu lation resin was obtained. 
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[0038]Next, according to the same process, coupling of Boc-Pro-OH, Boc-Tyr(BrZ)-OH, 
Boc-Val-OH, Boc-Val-OH, and Boc-Leu-OH was carried out one by one. Hereafter, 
peptide was extracted according to the above-mentioned working example 3, and about 
500 mg of rough peptide was obtained by freeze-drying. When the rough peptide 
concerned was developed with the ODS column according to the working example 3, 
target peptide was eluted by about 30% of the concentration of acetonitrile. 
[Working example 5] O.lg of H-Val-Thr-Leu~OH compounded in working example 5 to the 
preparation (1) **100g powdered milk for children of the foodstuffs containing this 
invention peptide etc. was added, and the powdered milk which has TG concentration rise 
control ability in blood was prepared. 

[0039]** O.lg of peptide which has the amino acid sequence shown in 100 g of powdered 

milk for children at the array number 1 compounded in working example 6 was added, and 
the powdered milk which has TG concentration rise control ability in blood was prepared. 
(2) 0,5g of H-Vai-Thr-Leu-OH compounded in working example 5 in **100g chocolate 
was added, and the chocolate which has TG concentration rise control ability in blood was 
prepared. 

[0040]** 0.5g of peptide which has the amino acid sequence shown in 100 g of chocolate 
at the array number 1 compounded in working example 6 was added, and the chocolate 
which has TG concentration rise control ability in blood was prepared. 
[Working example 6] The peptide which has an amino acid sequence expressed with 
H-Val-Thr-Leu-OH compounded in working example 5 and the array number 1 to the 
premix which contains the preparation vitamins of the feed containing this invention 
peptide etc., a mineral, etc. is separately blended at 1 weight % of a rate, respectively, It 
added at a rate of 10% in the feed for fish breeding of marketing of each pre MIKUSSU 
concerned, and the feed for fish breeding which has TG concentration rise control ability 
in blood was prepared. 

[Example 1 of an examination]. It is TG rise control peptide in three sorts of blood which 
is this invention peptide compounded by the method shown in the effect (inch vivo) 
working example 5 of TG concentration rise depressant in blood (chemical composition). 
The effect exerted on the blood serum TG rise at the time of in vivo fat load per peptide 
and Val-Thr-Leu which have the amino acid sequence indicated to the array number 1, and 
Val-Tyr-Pro was examined. The examination was done using the healthy albino mouse (5 - 
10-week old, weight of about 20-30g). The above-mentioned peptide solution was 
administered orally to this mouse with 250 mg of olive oil. Blood was extracted under the 
Nembutal anesthesia 3 hours afterward, and TG concentration in blood was measured after 
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separating the blood concerned. A result is shown in Table 2. 

[0041] 
[Table 2] 

12 i£l4> T G «!£<DSS5E 

















Vai-Tyr-Pro 


Val-Thr-Leu 




ixto- 4 

JX10" 1 
0.1 

0. 2 

1. e 
ta 

40 
60 


40 
55 
82 


3S 
50 
!;0 
S9 
79 


30 
33 
73 
7B 
79 


14 

33 
85 


80 


86 








! j D » *. 


28 


0. 34 


0.43 


5.6X10" 






32 


65 


50000 



*1: 50^WWfi(mg/oiouse) 



[0042] As a result, each TG concentration rise control peptide in three sorts of blood 
controlled the rise of TG concentration in blood. The peptide which has an amino acid 
sequence shown especially with the array number 1 showed 50000 times as much specific 
activity as peptide of a proteolysis thing, two sorts of other peptide on the other hand -- 
about [ of said peptide ] — although it was 1/100 of specific activity, it had the specific 
activity of 50 times or more of a proteolysis thing. 

[Example 2 of an examination] Peptide which has the amino acid sequence shown in the 
ICR system mouse of safety test sexes, such as this invention peptide, at the array number 
1 which is this invention peptide, Changing the administration rate of Val-Tyr-Pro and 
Val-Thr-Leu, although more than lOg [/kg ] weight (peak which can be prescribed for the 
patient) administered orally, respectively, there was no example of death (0:1, 1:1, 1:0). 
[0043] 

[Effect of the Invention]The triglyceride concentration rise depressant in blood which 
contains triglyceride concentration rise control peptide in blood, the peptide concerned, etc. 
as an active principle by this invention, The feed which gave the food for specified health 
use (what is called functional food) which gave the triglyceride concentration rise 
restraining function in blood, and the triglyceride concentration rise restraining function in 
blood is provided. 

[0044] By this invention, prevention and the therapies of a circulatory system disease, such 
as a person or obesity and the hyperlipidemia of an animal and hypertension accompanying 
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them, and arteriosclerosis, are attained. The fleshy improvement in livestock or a farmed 

fish is attained. 

[0045] 

[Layout Table] 

array number: - length [ of 1 arrangement ]: ~ mold [ of 7 arrangement ]: — amino acid 
topology: - kind [ of straight-chain-shape arrangement ]: - peptide sequence: Leu Val 
Val Tyr Pro Trp Thr 
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